Background: Our aim was to assess the association of religious affiliation (Muslim versus Christian) with acute coronary syndrome (ACS) in Albania, a predominantly Muslim country in Southeast Europe. Methods: A population-based case-control study was conducted in Tirana, the Albanian capital, in [2003][2004][2005][2006]. Of non-fatal consecutive ACS patients, 467 were recruited (370 men aged 59.1 AE 8.7 years and 97 women 63.3 AE 7.1 years, 88% response). The coronary heart disease-free control group comprised 469 men (53.1 AE 10.4 years) and 268 women (54.0 AE 10.9 years) (69% response), 452 and 237 of whom were fully examined. Information collected included sociodemographic, psychosocial and behavioural characteristics by structured interview and anthropometric measurements. Furthermore, data on religious affiliation was available for all but 20 of the non-respondents. Multivariable-adjusted logistic regression was used to assess the association of religious affiliation (Muslim versus Christian) with ACS. Results: Of ACS patients, 77.1% were Muslims compared with 65.8% of the entire control group. Muslims in both sexes were at higher risk of ACS than Christians (age-and sex-adjusted OR = 1.8, 95% CI = 1.4-2.3, P < 0.01). The association persisted (OR = 1.6, 95%CI = 1.1-2.3, P = 0.02) upon further adjustment for marital status, family size, education, income, employment status, social position, emigration of close relatives, financial loss and coronary risk factors. Conclusions: In this transitional country, we found a higher risk of ACS in Muslims than Christians, independent of the socioeconomic circumstances and conventional coronary risk factors assessed. This finding requires replication and the determinants of the excess risk sought.
Introduction

R
eports on coronary heart disease (CHD) morbidity and mortality rates in Muslim populations as compared with other religious denominations are inconsistent. [1] [2] [3] [4] [5] In Jerusalem, higher CHD incidence and mortality was found in Palestinian Arabs, a transitional population, than in Jewish residents. 1, 2 Small studies of the prevalence of CHD in India 4 and South Africa 5 showed little or no difference between Muslims and Christians.
A previous hospital-based case-control study of first acute myocardial infarction in Tirana showed no significant difference between Muslims and Christians, 6 but both the confidence intervals and the study design did not preclude this possibility.
In Albania, public religious observance was officially prohibited in 1967. 7, 8 Following the breakdown of the communist regime in 1991, numerous mosques and churches were reopened. 7 It has been estimated that 70% of the population are Muslim, 20% are Orthodox Christian and 10% are Roman Catholic. 7, 9 However, the last official census recording religious affiliation in Albania was conducted in 1938. CHD mortality and morbidity appear to have increased in Albania over the past 10-15 years, 10, 11 though to a lesser extent than some other countries undergoing rapid transition following collapse of communist rule. The specific rates by religious denomination, however, have not been systematically documented. In a country that is homogenous in terms of ethnicity (about 97% are ethnic Albanians, 7 ) religious affiliation may be an informative cultural factor that distinguishes between population groups and might serve as a risk marker of differential health status.
In this context, we aimed to assess the association of religious affiliation with CHD among residents of Tirana, the Albanian capital. In the absence of previous population representative data, we hypothesized that rates of CHD would be similar between Muslims and Christians, reflecting similar lifestyle habits and behaviours induced by prolonged regime-mandated uniformity and secularism during the period of communist rule.
Methods
Study population
A population-based case-control study of acute coronary syndrome (ACS) was conducted in Tirana in [2003] [2004] [2005] [2006] . Details of the study design, population, sampling procedures and case definition are described elsewhere. 12 Briefly, we recruited 467 consecutive non-fatal ACS patients (370 men aged 59.1 AE 8.7 years, and 97 women 63.3 AE 7.1 years; 88% response), all Tirana residents who were admitted to the University Hospital Centre with unstable angina, Q-wave acute myocardial infarction (MI) or non-Q-wave acute MI. Besides its role as a nationwide tertiary hospital, this is the only facility in Tirana which admits ACS patients. The definition of ACS was based on combinations of clinical signs and symptoms (location, patterns and duration of pain), sequential ECGs (ST-T changes, major Q-wave evolution), echocardiographic criteria (complementary examination for assessment of disorders of segmental kinesis and left ventricular function) and elevated cardiac enzymes in selected patients. 12 Of the patients, 301 experienced a first ACS event [72 Christians (of whom 42% had unstable angina and 58% had MI) and 229
Muslims (of whom 38% had unstable angina and 62% had MI)] and 166 had repeat events [35 Christians (of whom 43% had unstable angina and 57% had MI) and 131 Muslims (of whom 53% had unstable angina and 47% had MI)]. The control group comprised a population-based sample of Tirana residents. The sampling frame consisted of the entire population of the municipality of Tirana, as registered in the Albanian census of April 2001. This population was, therefore, considered representative of the source population that generated the ACS cases. Based on a population list received from the National Institute of Statistics, an age-and sexstratified sample of the adult population was drawn. We sampled 180 men and 120 women in each of four age groups: 35-44, 45-54, 55-64 and 65-74 years, for a total of 1200 individuals, 720 men and 480 women. 12 Of 1065 eligible controls (655 men and 410 women), 737 individuals, recruited by home visits, participated in the study (469 men aged 53.1 AE 10.4 years, and 268 women 54.0 AE 10.9 years), for an overall response rate of 69.2%. 12 Among the controls sampled, 96 men and 87 women who refused to participate (15 and 21%, respectively, of those eligible) agreed to provide information on educational level, employment status and religious affiliation. For 86% of the 82 men and 63 women who could not be located (12 and 15%, respectively, of the eligible) religion was inferred, after consulting experts on the genesis of names in Albania, from inspection of their names, which in most instances discriminates quite clearly between Muslims and Christians. Of the entire control sample, data on religious affiliation were missing in <2%, 14 men and 6 women. Female non-respondents and respondents were similar with regard to age, religion [OR (Christian versus Muslim) = 1.1, 95% CI = 0.7-1.6], employment status and educational level. Male non-respondents were moderately older than respondents (55.1 AE 10.7 years and 53.1 AE 10.5 years, respectively; P = 0.03) and were significantly more likely to be retired (age-adjusted OR = 3.8, 95% CI = 1.8-7.7), but were similar in regard to religion (OR = 1.2, 95% CI = 0.8-1.7) and educational level.
Data collection
Patients and controls were interviewed and examined in the hospital using identical procedures. A structured questionnaire, including demographic, socioeconomic, psychosocial and classical coronary risk factor characteristics, was administered by the same interviewers to cases and controls. The examination included standardized measurements of weight, height and waist and hip circumferences. 12 Participants were asked about their religious affiliation (Muslim, Christian Orthodox, Roman Catholic), which we grouped in the analyses into Muslim and Christian. Socioeconomic characteristics consisted of educational level (0-8 years, 9-12 years and >12 years), employment status (employed, unemployed and retired), relative income (ranked on a 5-point scale relative to the average per capita income in Albania and grouped into three: much lower/lower, about the same and higher/much higher 13 ) and subjective social position [on a 5-rung ladder representing the most well off to the worst off people in Albanian society, modified from Adler et al., [13] [14] [15] and grouped into lower (scores 1 and 2), middle and upper (scores 4 and 5)].
Leisure-time exercise was measured by questions tapping the frequency, intensity, and duration of walking (for pleasure, visits, shopping or chores), daily climbing of stairs, and of up to three different sport activities over the past year. Daily energy expenditure was calculated according to Taylor et al. 16 The analyses included also data on marital status, number of children and siblings, family type (nuclear versus extended), current smoking, self-reported hypertension and diabetes, family history of CHD, body mass index (BMI), waist-to-hip ratio, 12 alcohol intake (number of drinks per week), household financial loss in pyramid savings schemes, which collapsed in Albania in 1997 (yes versus no) 17 and emigration of spouse and/or offspring and financial remittance (categorized as no emigrant, emigrants who remit money and emigrants who do not). 13 The study was approved by the Albanian Committee of Medical Ethics. Participants gave written consent after being informed about the aims and procedures of the study.
Statistical analysis
Of the 737 control respondents, 54 with evidence of preexisting CHD (based on a structured questionnaire and ECG) were excluded from the analysis. A further 48 controls (17 men and 31 women) underwent a partial interview without anthropometric measurements, 12 leaving for analysis 635 controls (415 men and 220 women) who were both interviewed and examined.
Sex-specific binary logistic regression was used to assess the association of religious affiliation (Muslim versus Christian) with covariates (sociodemographic characteristics and conventional risk factors for CHD) and with ACS events. Age-adjusted or age-and sex-adjusted odds ratios (ORs), their 95% confidence intervals (CIs) and P-values were calculated. Subsequently, sociodemographic factors (marital status, family size, educational level, employment status, relative income and social position), financial loss and emigrant status, smoking, leisure-time exercise, hypertension, diabetes, family history of CHD, BMI and waist-to-hip ratio were introduced into the models.
In order to practically eliminate the possibility of selection bias due to non-response in the controls, age-adjusted models and limited multivariable-adjusted models were run with inclusion of the partially interviewed controls (n = 48), the refusals (n = 183), and those not located (n = 125), leaving only 20 individuals (<2%) not accounted for in the entire control group. To compare the associations for first versus repeat ACS events and for MI versus unstable angina, multinomial logistic models were applied. The Hosmer-Lemeshow test was used to assess goodness-of-fit; all analyses met the criterion. 18 The Statistical Package for Social Sciences (SPSS for windows, version 11.0, Chicago, IL, USA) was used for all the statistical analyses.
Results
Among ACS patients, 76% of men (n = 280) and 82% of women (n = 80) were Muslims as compared with 67% of men (n = 278) and women (n = 148) in the fully examined control group (not shown in tables). Similar proportions of Muslims (66%) were seen in the entire control group including partial respondents, non-respondents and people not located.
In the control group (table 1), Christians of both sexes were more educated than Muslims (P < 0.01 in men, P = 0.02 in women) and had fewer siblings (P < 0.01 in men, P = 0.01 in women). Muslims were more likely to live in extended families. Muslim men were more likely to be married (P = 0.02) and had more children (P = 0.01). Muslim women were more likely to be unemployed than Christians (P = 0.02) and reported a lower social position (P = 0.02). There were no statistically significant differences in the distribution of conventional CHD risk factors by religion within each sex. Muslims were not more obese. Muslim women tended to smoke less than Christian women, while the reverse was noted for Muslim men (P = 0.05 for interaction). Alcohol intake was similar in Muslims and Christians (table 1) Age-and sex-adjusted risk factor associations with ACS are shown in table 2. In both religious groupings, ACS patients were older than controls-a difference which resulted from the mode of selection of controls, 12 were more likely to be unemployed and/or retired, had a lower income, reported more financial loss and were more likely to have emigrant relatives who did not remit funds, but did not show an association with educational level. In Christians alone there Tests for sex-religion interaction were significant only for current smoking (P = 0.05) and waist to hip ratio (P = 0.03) was an inverse (protective) association with living in an extended family (OR = 0.45, 95% CI = 0.25-0.78). ACS patients of both religions were more obese, including male pattern abdominal obesity, smoked more, reported a higher prevalence of diabetes and were more likely to report a family history of CHD. In Muslims only, there was a positive association of ACS with self-reported hypertension. Protective effects were noted for alcohol intake and exercise (table 2) . In age-adjusted analyses (table 3-upper panel), there was evidence of an excess ACS risk in Muslims, which was of similar magnitude in models including all controls (model 1, sex-adjusted OR = 1.8, 95% CI = 1.4-2.3), in those excluding controls not located (model 2, OR = 1.8, 95% CI = 1.3-2.3) and in models restricted to fully examined controls (model 4, OR = 1.6, 95% CI = 1.2-2.2).
Upon adjustment for educational level and employment status (table 3, lower panel, model 5) and subsequently for relative income, smoking, hypertension and diabetes (model 6), the excess ACS risk in Muslims persisted undiminished (sex-adjusted OR = 1.8, 95% CI = 1.3-2.4 for both models). Further adjustment (model 7) for marital status, measures of family size, subjective social position and other coronary risk factors (leisure-time exercise, family history of CHD, BMI and waist-to-hip ratio) slightly attenuated the strength of the relationship (OR = 1.6, 95% CI = 1.1-2.3). Subsequent adjustment for alcohol intake, and two important psychosocial predictors of ACS in our sample (financial loss in pyramid schemes 17 and emigration of close relatives 13 ) (model 8) did not affect the results in either sex (sex pooled OR = 1.6, 95% CI = 1.1-2.3). In all analyses the association in women appeared to be stronger than in men.
There appeared to be a stronger association of religious affiliation with repeat ACS events than with first events (fully adjusted sex pooled multinomial OR = 1.8, 95% CI = 1.1-3.6 and OR = 1.35, 95% CI = 0.8-1.9) that was not statistically significant (P for interaction = 0.26). The association for unstable angina (fully adjusted sex-pooled OR = 1.6, 95% CI = 1.0-2.7) was similar to that for MI events (Q-wave and non-Q-wave) [OR = 1.4, 95% CI = 0.8-2.0].
Discussion
We found an excess risk of non-fatal ACS in Muslims which was evident in both sexes, possibly more so in women, and a: Adjusted also for sex b: Model 5: Adjusted for age (in years), educational level (0-8 years, 9-12 years and >12 years of formal schooling, introduced as dummy variables) and employment status (employed, unemployed and retired, dummy variables) c: Model 6: Adjusted also for relative income (lower, about the same and higher, dummy variables), current smoking status (regular plus occasional smokers versus the rest), hypertension (yes versus no) and diabetes (yes versus no) d: Model 7: Adjusted also for marital status (married versus single/divorced/widowed), family type (extended vs nuclear), number of children, number of siblings, subjective social position (lower, middle and upper, dummy variables), leisure-time exercise (tertiles of energy expenditure expressed in kcal/day), family history of CHD (at least one parent or sibling), BMI (<30 versus !30) and waist-to-hip ratio (men: 0.95 versus >0.95, women: 0.86 versus >0.86) e: Model 8: Adjusted also for alcohol intake (drinks per week), and psychosocial variables: financial loss in pyramid schemes (yes versus no) and emigration of spouse and/or offspring (no emigrants, emigrants with no financial remittance and emigrants with remittance; dummy variables). Small discrepancies with the previous model in numbers are due to missing values for the additional variables in the model 332
European Journal of Public Health persisted upon multivariable adjustment for a wide array of sociodemographic, socioeconomic and psychosocial characteristics and well-established CHD risk factors. It is unlikely that the relationship resulted from a response bias among controls. We had access to data on religious affiliation on 98% of the population representative controls irrespective of response status, thus essentially excluding this source of selection bias. The association was modestly enhanced when all the population representative controls, including non-respondents, were included in the analysis, reflecting our least biased estimate of the risk marker status of religious affiliation. The relatively high response rate in the cases (88%) argues against nonresponse in the ACS patients causing such bias; the nonrespondents would have to have been overwhelmingly Christian to substantially affect the result. This seems unlikely. Among the controls, at least, non-response was more common among Muslims.
In general, Muslims were of a lower socioeconomic status than Christians, being less educated and among women Muslims were more likely to be unemployed and to perceive themselves as occupying a lower social position (table 1 ). Yet, the excess ACS risk in Muslims persisted after controlling for socioeconomic variables that included educational level, relative income, subjective social position, employment status, marital status, family size, and living in extended families, emigration of first degree family members 13 and financial losses during the economic collapse of 1997, 17 in addition to adjustment for conventional coronary risk factors. It is possible, but unlikely, that plasma lipids which were not measured in this study, differed between Muslims and Christians to such a degree as to have produced such excess risk in Muslims. This possibility is further reduced given the overall absence of important differences in conventional risk factors between the communities. The determinants of excess risk in Muslims should be sought elsewhere, although residual confounding for socioeconomic variables and/or conventional risk factors including lifestyle factors cannot be entirely excluded.
A previous hospital-based case-control study in Tirana conducted by Roshi et al. 6 reported no substantive association between first non-fatal MI and religious affiliation in either sex (in men: OR = 1.20, 95% CI = 0.85-1.70; in women: OR = 0.97, 95% CI = 0.59-1.60). In Roshi's study patients were not restricted to residents of Tirana in contrast with the current study (which may have introduced bias in Roshi's estimates) and controls were hospital-based rather than population-based (which would introduce bias if the sociodemographic and socioeconomic determinants of admission differed between the patients and hospital controls). A further difference lies in the inclusion of first and recurrent cases of ACS in the current study, where the association appeared to be stronger in the recurrent cases, but not significantly so. Restriction of the analysis in the current study to first events of acute MI, adjusting for the same variables as Roshi, modestly weakened the association (OR = 1.41, 95% CI = 0.91-2.17 in men and OR = 1.98, 95% CI = 0.68-5.76 in women) with substantial overlapping of the confidence intervals of the two studies.
A limitation of our study lies in the response rate in the control group, which was 69%. However, the age-adjusted analysis, that included 98% of the entire control group irrespective of participation status, suggests that the association in the fully examined sample might be modestly underestimated. In addition, fatal out-of-hospital events, in-hospital fatalities and non-hospitalized ACS cases were not included in this study. It is possible that there was a preponderance among these cases of Christians, but this is unlikely as the Christians are more educated and thus more likely to seek care when needed. We cannot dismiss the possibility that there is a greater propensity to lethal arrhythmias and out-of-hospital deaths among Christians, although the likelihood of this explanation for our findings is low. In our opinion, it is more likely that ACS events may be underestimated in the less educated Muslim population.
Our findings of a higher ACS risk in Muslims in Albania, a country in transition, are compatible with reports from Jerusalem which show higher CHD incidence and mortality in Arab as compared with Jewish residents, with a parallel excess in Muslim women. 1, 2 There too the Palestinian Muslim population was in transition from a traditional lifestyle to a more Westernized pattern. In our study, however, there were no significant differences between Muslims and Christians with regard to obesity, diabetes or hypertension, which have been suggested to partly account for the excess CHD risk in Muslim populations in Israel 1,2 or Qatar. 19 In Bosnia, the excess mortality risk in Muslim men was attributed to the particularly high prevalence of smoking 20 but, again, in our study we did not find marked differences in smoking rates by religious denomination, and furthermore, the finding persisted after controlling for smoking. It is possible that the stressors accompanying the social, cultural and economic changes of transition are differentially perceived by or differentially affect cultural groups, with the Muslim population possibly undergoing a more stressful and costly transitional process in terms of health outcomes. Muslim affiliation might tap some unfavourable aspects not measured in our study that are related to a sense of autonomy, fulfilment and social participation, particularly among Muslim women. It has been convincingly argued that the lower the individuals are in the social hierarchy, the less likely it is that their fundamental human needs for autonomy and integration into society are met. 21 Failure to meet these needs has been suggested to lead to metabolic and endocrine changes that in turn lead to an increased risk of CHD. 21 It is conceivable that in comparison with Christians the apparently socially disadvantaged Muslims may cope less well with the stressors of rapid social transition or regional developments (war in the neighbouring countries), increasing their susceptibility to CHD. Furthermore, Muslim affiliation may serve as a sociocultural marker reflecting a cumulative socioeconomic disadvantage at different stages of the life course, which could place individuals of this religious denomination at a higher risk due to lower education, occupation and overall social position, 22 which may not have been adequately taken into account in our study.
Based on official mortality statistics, CHD rates have increased following the breakdown of communist regime in Albania, but to a far lesser degree than trends observed in other former communist countries in Central and Eastern Europe and the former Soviet Union. 8, 20, 23 Two models have been suggested to account for the increased morbidity and mortality risk in transitional post-communist countries: one emphasizes the importance of lifestyle/behavioural factors, in particular the role of alcohol as it seems to be the case in Russia, Ukraine or Belarus, 23, 24 whereas the second focuses on the role of psychosocial stress induced by economic hardship and lack of transparent and fair conditions for everyone, 25, 26 which may be more applicable for Albania. In the former communist countries of Europe, in particular Russia, socioeconomic inequalities have increased markedly, 27 a process that has almost certainly occurred in Albania and may impinge on Muslim-Christian differences.
In conclusion, our study points to a higher ACS risk in Muslims than Christians in Albania in both sexes, irrespective of measured sociodemographic characteristics and recognized CHD risk factors. This finding requires confirmation in Albania and other settings and the determinants of the excess risk in Muslims should then be sought. 
